SSTD-8070-0038-WELD Rev. A
OCTOBER 2018

National Aeronautics and
Space Administration

John C. Stennis Space Center
Stennis Space Center, MS
39529-6000

COMPLIANCE IS MANDATORY

John C. Stennis Space Center
ASME Procedure for Welding Nitronic 40
Stainless Steel Alloy to 300 Series
Austenitic Stainless Steel

Approved by:
Scott Olive in DDMS 11-05-18
NASA SSC Center Operations Date

Design & Construction Project
Management Division

Concurrence by:

Mike Killam in DDMS 11-05-18
NASA SSC Center Operations Directorate Date
Operations and Maintenance Division

Bartt J. Hebert in DDMS 10-30-18
NASA SSC Engineering & Test Directorate Date
Son Le in DDMS 11-02-18
NASA SSC Safety & Mission Assurance Date
Issued by

ISSUED CEF 11-05-18
Central Engineering Files Date

This is an uncontrolled document when printed. Verify that the document is current before use.



Stennis
Standard

SSTD-8070-0038-WELD A

Number Rev.

Effective Date: October 29, 2018

Review Date: October 29, 2023

Page 2 of 15

Responsible Office: NASA SSC Center Operations Directorate

SUBJECT: ASME Procedure for Welding Nitronic 40 Stainless Steel Alloy to 300 Series Austenitic Stainless Steel

Document History Log
Change/ | Change Originator/ Description
Revision | Date Phone
Basic 09.20.2013 | Doug Dike, Initial release, superseding SSC STD 34-050.
Ext. 8-2803
A 10.29.2018 | Doug Dike, Five-year review.
Ext. 8-2803 Updated cover sheet to include concurrence by

Safety & Mission Assurance.

Updated references and acronyms. Minor
administrative revisions.

Section 6.0: Revised to delete requirement to
maintain original, signed hardcopy of this
SSTD in CEF upon its electronic approval.
Updated WPS attachment to Form SSC-937.




Stennis
Standard

SSTD-8070-0038-WELD

A

Number

Rev.

Effective Date: October 29,

2018

Review Date: October 29,

2023

Page 3 of 15

Responsible Office: NASA SSC Center Operations Directorate

SUBJECT: ASME Procedure for Welding Nitronic 40 Stainless Steel Alloy to 300 Series Austenitic Stainless Steel

Table of Contents

1.0 PURPOSE ... e 4
3.0 REFERENCES.. ... 4
4.0 RESPONSIBILITIES ... 6
5.0 REQUIREMENTS AND PROCEDURES ........cooitiiiiiiiiiis v 6
6.0 RECORDS AND FORMS.......oiiitiiiiiii e seen e 1.
ATTACHMENT A: WELDING PROCEDURE SPECIFICATIONS (WPS)......ccccccevvneee. 9
ATTACHMENT B : WELDING PROCEDURE QUALIFICATION RECORD (PQR).....12

ATTACHMENT C: SUGGESTED FORMAT FOR MANUFACTURING RECORD OF
WELDER OR WELDING OPERATOR QUALIFI CATION TESTS (WPQ)........




Stennis SSTD-8070-0038-WELD A

Number Rev.
Standard Effective Date: October 29, 2018

Review Date: October 29, 2023

Page 4 of 15

Responsible Office: NASA SSC Center Operations Directorate

SUBJECT: ASME Procedure for Welding Nitronic 40 Stainless Steel Alloy to 300 Series Austenitic Stainless Steel

1.0 PURPOSE

This John C. Stennis Space Center (SSC) standard (SSTD) outlines the qualified Gas Tungsten
Arc Welding (GTAW) procedure for use in welding Nitronic 40 Stainless Steel Alloy to 300
Series Austenitic Stainless Steel at SSC.

2.0 APPLICABILITY

This SSTD applies to all contractor and subcontractor personnel involved with the welding of
Nitronic 40 to Austenitic Stainless Steel at SSC.

3.0 REFERENCES
All references are assumed to be the latest version unless otherwise indicated.

ASME Boiler and Pressure Vessel Codes, Section IX, Welding and Brazing Qualifications

ASTM A167, Standard Specification for Stainless and Heat-Resisting Chromium-Nickel Steel
Plate, Sheet, and Strip

ASTM A182, Standard Specification for Forged or Rolled Alloy and Stainless Steel Pipe
Flanges, Forged Fittings, and Valves and Parts for High-Temperature Service

ASTM A213, Standard Specification for Seamless Ferritic and Austenitic Alloy Steel Boiler,
Superheater, and Heat Exchanger Tubes

ASTM A240, Standard Specification for Chromium and Chromium-Nickel Stainless Steel Plate,
Sheet, and Strip for Pressure Vessels and for General Applications

ASTM A249, Standard Specification for Welded Austenitic Steel Boiler, Superheater, Heat
Exchanger, and Condenser Tubes

ASTM A269, Standard Specification for Seamless and Welded Austenitic Stainless Steel Tubing
for General Service

ASTM A270, Standard Specification for Seamless and Welded Austenitic and Ferritic/Austenitic
Stainless Steel Sanitary Tubing

ASTM A276, Standard Specification for Stainless Steel Bars and Shapes

ASTM A312, Standard Specification for Seamless, Welded , and Heavily Cold Worked
Austenitic Stainless Steel Pipes

ASTM A313, Standard Specification for Stainless Steel Spring Wire

ASTM A314, Standard Specification for Stainless Steel Billets and Bars for Forging

ASTM A320, Standard Specification for Alloy-Steel and Stainless Steel Bolting for Low-
Temperature Service

ASTM A336, Standard Specification for Alloy Steel Forgings for Pressure and High-
Temperature Parts

ASTM A358, Standard Specification for Electric-Fusion-Welded Austenitic Chromium-Nickel
Stainless Steel Pipe for High-Temperature Service and General Applications

ASTM A368, Standard Specification for Stainless Steel Wire Strand
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ASTM A376, Standard Specification for Seamless Austenitic Steel Pipe for High-Temperature
Service

ASTM A403, Standard Specification for Wrought Austenitic Stainless Steel Piping Fittings

ASTM A409, Standard Specification for Welded Large Diameter Austenitic Steel Pipe for
Corrosive or High-Temperature Service

ASTM A473, Standard Specification for Stainless Steel Forgings

ASTM A478, Standard Specification for Chromium-Nickel Stainless Steel Weaving and Knitting
Wire

ASTM A479, Standard Specification for Stainless Steel Bars and Shapes for Use in Boilers and
Other Pressure Vessels

ASTM A492, Standard Specification for Stainless Steel Rope Wire

ASTM A493, Standard Specification for Stainless Steel Wire and Wire Rods for Cold Heading
and Cold Forging

ASTM AS511, Standard Specification for Seamless Stainless Steel Mechanical Tubing and
Hollow Bar

ASTM AS554, Standard Specification for Welded Stainless Steel Mechanical Tubing

ASTM A580, Standard Specification for Stainless Steel Wire

ASTM A632, Standard Specification for Seamless and Welded Austenitic Stainless Steel Tubing
(Small Diameter) for General Service

ASTM A666, Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar

ASTM A688, Standard Specification for Seamless and Welded Austenitic Stainless Steel
Feedwater Heater Tubes

ASTM A774, Standard Specification for As-Welded Wrought Austenitic Stainless Steel Fittings
for General Corrosive Service at Low and Moderate Temperatures

ASTM A778, Standard Specification for Welded, Unannealed Austenitic Stainless Steel Tubular
Products

ASTM A793, Standard Specification for Rolled Floor Plate, Stainless Steel

ASTM AS813, Standard Specification for Single- or Double-Welded Austenitic Stainless Steel
Pipe

ASTM AS814, Standard Specification for Cold-Worked Welded Austenitic Stainless Steel Pipe

MIL-S-23196, Steel Plate, Sheet and Strip, Corrosion Resistant

SAE J405, Chemical Compositions of SAE Wrought Stainless Steels

SPR 1440.1, SSC Records Management Program Requirements

SPR 8715.1, Safety and Health Program Requirements

SSTD-8070-0005-CONFIG, SSC Preparation, Review, Approval, and Release of SSC Standards

SSTD-8070-0013-WELD, Classes of Welding Inspection

SSTD-8070-0014-WELD, Qualifying Welders and Weld Procedures
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4.0

5.0

a.

RESPONSIBILITIES

Users of this SSTD shall comply with its requirements, ensure use of the correct version
of this SSTD and the documents it references, and inform the appropriate organization of
needed changes in accordance with SSTD-8070-0005-CONFIG.

Responsibilities for the use and control of this SSTD and for the review and approval of
revisions or cancellation of this SSTD shall be as specified in SSTD-8070-0005-CONFIG
and the applicable documents referenced therein.

REQUIREMENTS AND PROCEDURES

This procedure shall be used for welding any UNS S21900, S21903, and S21904
(Nitronic 40) base metals that meet one or more of the following specifications:

AMS 5561, 5562, 5595, 5656
ASTM A182, A269, A276, A312, A314, A336, A473, A479, A666, A813, A814
ASME SA-182, SA-312, SA-336, SA-412, SA-479, SA-813.

The 300 series austenitic stainless steel to be welded shall meet one or more of the
following specifications:

AMS 5501, 5511, 5513, 5560, 5563, 5564, 5565, 5566, 5567, 5639, 5647, 5697, 7228,
7243

ASME SA-213, SA-240, SA-249, SA-312, SA-320, SA-336, SA-351, SA-358, SA-
376, SA-403, SA-409, SA-430, SA-451

ASTM A167, A182, A213, A240, A249, A269, A270, A271, A276, A312, A313,
A314, A320, A336, A358, A368, A376, A403, A409, A430, A473, A478, A479, A492,
A493, A511, A554, A580, A632, A666, A688, A774, A778, A793, A813, A814, A851

SAE J405

Items denoted as essential variables in the attached weld procedure specifications (WPS)
shall not be altered when using the WPS. An alternate WPS may be used only if
approved prior to use by the NASA SSC Center Operations Directorate Project
Management Division (PMD), the NASA SSC Engineering and Test Directorate
(E&TD), and the NASA SSC Safety and Mission Assurance (S&MA) Office.
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d. The attached Procedure Qualification Records (PQR), No. 34-N40-304SS/GTAW is the
PQR for the original qualification of WPS qualification in this SSTD. When performing
new qualifications, a new PQR should be filled out showing all pertinent data and results
of the weld procedure qualification.

e. The minimum service temperature for weldments produced under a WPS shall not be
lower than the minimum test temperature of toughness tests (per QW-170) shown on the
PQR or PQRs corresponding to the respective WPS.

f. Welders shall be qualified in accordance with SSTD-8070-0014-WELD, Qualifying
Welders and Welding Procedures.

g. Inspection methods for welds shall be in accordance with SSTD-8070-0013-WELD,
Classes of Welding Inspection.

h. All procedures shall be performed in compliance with applicable requirements in SPR
8715.1, SSC Safety and Health Program Requirements. If ever there is a conflict between
this SSTD and the Stennis Procedural Requirement (SPR), the SPR shall superseded this
SSTD.

6.0 RECORDS AND FORMS

Records and forms required by the procedures of this SSTD shall be maintained in accordance
with SPR 1440.1. All records and forms are assumed to be the latest edition unless otherwise
indicated. Forms may be obtained from the SSC Electronic Forms repository or from the NASA
SSC Forms Management Officer. Quality Records are identified in the SSC Master Records
Index.

The original, signed WPSs and PQRs (copies of which are provided in Attachments A and B of
this SSTD) shall be maintained in CEF.

7.0 ACRONYMS AND ABBREVIATIONS

AMS Alpha Magnetic Spectrometer

ASME American Society of Mechanical Engineers
ASTM American Society for Testing and Materials
E&TD Engineering & Test Directorate

GTAW Gas Tungsten Arc Welding

MIL Military

NASA National Aeronautics and Space Administration
PMD Project Management Division

PQR Procedure Qualification Record


http://encyclopedia.thefreedictionary.com/Alpha+Magnetic+Spectrometer
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S&MA Safety & Mission Assurance

SAE Society of Automotive Engineers

SSC John C. Stennis Space Center

SSTD John C. Stennis Space Center Standard
SPR Stennis Procedural Requirements
WPQ Welder Performance Qualification

WPS Weld Procedure Specifications
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ATTACHMENT A: WELDING PROCEDURE SPECIFIC ATIONS (WPS)

::ﬂﬂdﬁf:i:mﬂ“m ASME - WELDING PROCEDURE SPECIFICATIONS (WPS)
Johin C. Stennis Space Canler
Slennis Space Center, M3 39520-6000
‘Weiding Pracedure Specification Record Mumbsar Cate Fosrvigion Muimber
34050 M40-304 581625 Seplember 20, 2018 C
{ualtfied Ta Campany Nama
ASME Bodler and Pressure Vessel Code Symoom Space Services
Supporling PQRE) Faferenca Docs,
34-N40-30455/1625 MiA
Scopa Jalnt
Welding Mitronic 40 53 Alloy to- 300 Serics Austenitic 858 Single J Groove, Single V Groove
BASE METALS (QW-403) THICKNESS RANGE QUALIFIED
Type Mitronic 40 Frno. 8 Gmpnoo 3 Wi, Misx M T
: Complate Pen. 0. 188" 2,747
VWelded To Stainbess steel Pro. 8 Gmno 1 Cimpiats Fart
Backing ~ NONE P, Geno. __ lmpact Tested 6257 274
Relainers NONE Impact Tesiad
Motes See Notes *. Fifliet Welds Ha Min Mo Max
DIAMETER RAMGE QUALIFIED
. M T
Hominal Pipe Size 2.575" Mo Max
[FILLER METALS [GW-404) THICKNESS RANGE GUALIFED
Frocess 5Fh  Classificaion  Feora. feno. Chamical Analysss or Trade Name mﬁ:—-ﬂhﬂdwl m"{l'ﬂ‘\ F“I'I'HTm
GTAW .14  ERMNiC:Mod 43 Mo Min 74"
Cons, Insert I it
Flux MA  NA WA NA HNA NiA NIA N NiA
WELDING PROCEDURE
Welding Process GTAW
Type Manual
hnmum prehastiniernass emperatue (F) a0F
Klaximiem infarpass bempemtune °F) AIE°F
Turgeten Size et - s
Turgsten Typo THORIATED EWTHO2
Filer Meta! Sira (in) 24 - 4.0 men
Laysr Mumber BUTTERING, ROOT, FILL AND CAP
Pogision of Groove ALL
Wkl Progression UP OR DOWN
Currant¥olarky DCEM (-}
Ampores 60 - 200
alts B-28
Travel Spaed {indmis) Enll jpm
Ptasirmuam Hesst Ingut (ijn) 8
DU Pulsing Cuerant oG
Snickding.  Gas Type ARGON 98.599%
Fhre Fiarie cfh) - 45
Traling: Gas Type NONE
Flerw Fite j=i NONE
Backing: Gaa Type Argon 95.90%
Flaw Fatm (2] 10- 40
Sdring of Weave S Motas ™
CrificaiGes Cup Size 4-B
MultiSingle Pass per Sido MULTIPLE
Wall Depasit Chemistry 1
Hodes Sae hobas ™, |
S5C-53T7 (DR201E) Page 103

Page 9 of 15
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National Aeronautics and
Space Administration

John C. Stennis Space Center
Stennis Space Center, M5 38529-6000

ASME - WELDING PROCEDURE SPECIFICATIONS (WPS)

‘Welding Procedure Spocfication Recond Mumber Dl Fevision Number
34-030MNA0-30455T625 September 20, 2018 c

Cualfied To Company Name

ASME Boiler and Pressure Vessel Code Syncom Space Services

BASE METALS (QW-403)
Paening

Wt wsed with this procedure.

Surface Preparation See Notes **,

Initial'Interpass Cleaning

Back Gouging Method

Thermal or Mechanical if required. (Grind 1/16 if thermal).

Tack welds removed during root pass.

Oscillation aot used with this procedure.

*Pipe Diameter Range: Groove (2.875") and larger, Fillel same as groove range. No pass greater than 1/2" thick,

**Byuttering required en P-No. 8, Group 1 stainless steel bevel side prior to welding butt weld joints,

**Initial and Interpass Cleaning - Wipe with a solvent moistened clean lint-free rag, brush with virgin 55 brush, 2" both sides of weld

joint, use only brushes and grindimg wheels not used on carbon steel when base metal being brushed or ground is stainless or special

alioy.

*+*+Siring Bead, no mere than 3 times weld wire diameter.

Repair: Grind, fisllowed by brushing with 85 brush. Tack welds removed during root pass. Refer to MREB. For grinding, use aluminum

aride grinding wheel not previously used on carbon steel. High flow rate of shielding gas flow over molten puddle is reguired to

eliminate nitrogen absorption from atmosphers,

Signature 1 L Hignature 2
Enginses M Signalure I Cuallty Mama Signature
Doug Dik . ' Stephen Koch / "
oug Dike ¥ } / &P j«—v,{ A ot
Diate ] = f A | Date o o T
Signature 3 Signature 4
Customer Reviewer Name Signature Customer Name Signature
Benjamin McCirath ﬂ'—&ﬁd
Drabe Drate
lo-18-1%
SH5C-837 (D272018) Page 2 of 3
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Mational Aeranautics and

Space Administration

John C. Stennis Space Center

Stennis Space Center, M3 389523-6000

ASME - WELDING PROCEDURE SPECIFICATIONS (WPS)

Weiding Procedure Specficalion Record Number Date | Rvision Mumbes
34-050/MA0-30455/1623 September 20, 2018 lc

Qualified To Company Meme

ASME Boiler and Pressore Vessel Code Syncom Space Services

WPS NUMBER 34-050/N40-30455/1625

Fi =
ALL DWENSIONS M INCHES

F = FCATHIRED COGL

70 10 BUTTER W/ 2 LAYERS
— e it s i o
opER Y Y APPLY FILLER W
\ fﬁ";n- 5 FLAT POSTION
P=ND. B P=ND. B
o 188 TO GROUP 3 i GROUP 1
Loo BASE Basr
J METAL METAL

WEER W/ /’ EMGCrbo-3 FILLER 10
e x| 1
FATHERED £0GE j FLET POSTION
—4
]
| | /
g
I cme |
Bt )
METAL ‘
|
oo T |

0175
ﬁ&wn

_J-BEVEL: FOR 0625 TO 2.74 WCH WALL THICKNESS

SSC9AT (o2E0Ey, - Page3of3




Stennis SSTD-8070-0038-WELD A

Standard Number Rev.

Effective Date: October 29, 2018

Review Date: October 29, 2023

Page 12 of 15

Responsible Office: NASA SSC Center Operations Directorate

SUBJECT: ASME Procedure for Welding Nitronic 40 Stainless Steel Alloy to 300 Series Austenitic Stainless Steel

ATTACHMENT B: WELDING PROCEDURE QUALIFICAITON RECORD (PQR)

QW-483 SUGGESTED FORMAT FOR WELDING PROCEDURE QUALIFICATION RECORD (PQR)
{See QW-201.2, Section IX, ASME Boiler and Pressure Vessel Code)
Record Actual Canditions Used to Weld Test Coupon

Company Name Jehnson Controls Word Services inc.
Procedure Qualification Record No 34-N40-304551626 Date__5/22/99
WPS Mo, 34-050/N40-30488/1625
Welding Process(es) GTAW
Types (Manual, Automafic, Semi-Autc) Manual
JOINTS (QW-402) 3% 10 90 066
- CHaITR wS = BUTTER W/ 1 LWERS
r 6135 B 4 ERMCAn-3 ALLER TD
(TrE ) Ve 1187 M. THICKNESS,
: A APPLY FILLER M
! LAl POSITON
|
il e ORI =
‘ Krd 55 |I
i 3 VoE 2dmm 10 3 Zmen f
e 4 {0.094" 10 0,125
BASE METALS (QW-403) POSTWELD HEAT TREATMENT {W-407)
Material Spec. UNS 21904 to UNS 30400 Temperature NOT APPLICABLE
Type or Grade Nitronic 40 (XM-11)to Type 304 SIS Time
P-Nao, 8 to P-No_ B Other
Thickness of Test Coupon _34 8mm {1.37"} minimum to 37.0mm
(146" maximum
Diameter of Test Coupon__ 323 9mm (12 75")
Other GAS {QW-408)
Percent Composition
Gas{es)  (Mixture) Flow Rata
Shielding ARGON 99.99% 0.566m7h (201035 CFH)
and Backing
FILLER METALS (QW-404) Trailing A
SFA Specification 514
AWS Classification ERNiCriio-3 ELECTRICAL CHARACTERISTICS{QW-408)
Metal F-No. 43 Weld Metal Current (2] -
Analysis A-No. Size of Filler Polarity DCEM (-}
Metal 2 4mm (3/32") - 4 Omm (6/32") Other, Amps__ B0 - 140  wolts _12-20
Tungsten Electrode Size_ 2 4mm__ { 3/32")
Deposited Weld Metal Other,
POSITION {QWW-405) TECHNIQUE (QW-410)
Paosition of Groove 6G Travel Speed 127 - 203mm/min_ (5-8 ipm)
Weld Progression (Uphill, Downhill) UPHILL String or Weave Bead String Bead (3 times wekd wire diameter)
Other Oscillation Not Applicable
Multipass or Single Pass (par side) Multiple
PREHEAT (QW-406) Single or Muitiple Electrodes_Single
Preheat Temp. 60" F_Minimum Other
Interpass Temp. 325° F Maximum
Other
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QW-483 (Back)
Tensile Test (QW-150)
) ) Ultimate Ultimate Character of
Speciman Diameter Arga Total Load Unit Stress Failure &
Mo, in, 54, n b. psl Location

T 1C (Cap) 0.505 0.2003 18.200 86,000 Base

T 1R (Root) 0503 0.1987 17,900 89,800 Base

T2C {Cap) 0.8500 01963 18,400 93,700 Baze

T2R (Root) 0.503 0.1987 19,600 98,500 Base

Guided Bend Tests (QW-160)
Type and Figure No, Result
SIDE BEND Qw4622 1 Salisfactory
SIDE BEND Qw4622 2 o Salisfactory
SIDE BEND Qwas22 3 Satisfactory
SIDE BEND Qw4822 4 Satisfactory
Toughness Tests (QW-170)
Specimen Motch MNotch Test Impact Lateral Exp. Drop Weight
No. Location Type Temp. Values | o, Shear | Mils Break | No Break
08I02.3 - weld 1 Cap Weld Charpy V -320°F 72 fi-lbs 75 59
08102.3 - weld 2 Cap Weld Charpy V -320°F 88 fi-ibs a5 5
0B102.3 - weld 3 Cap Weild Charpy W -320°F 62 fi-lbs 70 56
08102.3 - weld 1 Root Weld Charpy ¥V -320°F 47 fi-lbs 40 42
081023 - weld 2 Root Weld Charpy V -320°F 48 fi-ibs 40 Krj
08102.3 - wald 3 Root Weld Charpy V -320°F 47 f-lbs. 40 a4
08102.3 - HAZ 1 N40 HAZ Charpy V -320°F Irvalid Test
08101.3 - HAZ 2 N40 HAZ Charpy WV -320°F Invalid Test
08I02.3 - HAZ 3 N4 HAZ Charpy V -320°F Invalid Test
08I02.3 - HAZ 1 30455 | HAZ Charpy V -320°F 123 fi-lbs S0 70
08102.3 - HAZ 2 30455 | HAZ Charpy V -320°F 43 ft-lbs a5 53
08i02.3 - HAZ 3 30455 | HAZ Charpy V -320°F 128 fi-lbs a5 &7
FILLET WELD TEST (QW-180)
Result - Satisfactory Penetration into Parent Metal
Yes, No Yes, No
Type and Character of Failure Macro-Results
Welder's Name Mark Corr Clock No._ 2384 Stamp No._ 34
Tests conducted by: Materials Technology, Inc. Laboratory Test No._ 90702, P.O. No, L-R200179377

per:_ASME Sedlion IX and ASTM A 370

We certify thal the statements in this record are comect and that the test weids were prepared, weldad and tested in accordance with
the requirements of Section IX of the ASME Code

Date 5/22/98

Signed Johnson Controls World Services [pe,

{Manufacturer}

By

Ceytle e erl—
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QW-483 (Back)
Tensile Test (QW-150)
. Ultimate Ultimate Character of
Specimen Diametes Area Total Load Unit Stress Failure &
Ma. in. sq. in. Ib. psi Location
Guided Bend Tests (QW-180)
Type and Figure No. Result
SIDE BEND Qw4622 1 Test Not Performed
SIDE BEND Qwas22 2 Test Not Performed
SIDE BEND Qwag22 3 Test Mot Performed
SIDE BEND Qw4822 4 Test Not Performed
Toughness Tests (QW-170)
| Specimen Notch Notch Test impact | Lateral _ Exp. Drop __ Weight
No. Lacation Type i 22 Values | 3 Shear Mils Break | No Break

08102.3 - HAZ 1 N4D HAZ Charpy V -320°F 445 fi-lbs N/A 25

08101.3 - HAZ 2 N40 HAZ Charpy V -320°F 40.0 fi-lbs NiA 25

D8INZ. 3 - HAZ 3 N40 HAZ Charpy V -320°F 40.0 fi-lbg N/A 21

FILLET WELD TEST {QW-180)
Resull - Satistactory Penetration into Parent Metal
Yes, No Yes, No
Type and Character of Failure Macra-Results
Welder's Name Mark Corr Clock Mo._ 2384 Stamp No.__ 34
Tests conducted by._Scientific Testing Laboraiories Laboratory Test No._ 90522; Project Mo 16252

per._ASME Section 1X and ASTM E 23

We cerlify thal the stalements in this record are correct and that the test welds were prepared, welded and tested in accordance with
the requiremenis of Section IX of the ASME Code.

Signed_Johnsan Contr, i :
{Manufacturer) .
Date__5/22/99 By s 442 il
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ATTACHMENT C: SUGGESTED FOR MAT FOR MANUFACTURING RECORD OF
WELDER OR WELDING OPERATOR QUALIFICATION TESTS (WPQ)

QW-484 SUGGESTED FORMAT FOR MANUFACTURING RECORD OF WELDER OR
WELDING OPERATOR QUALIFICATION TESTS (WPQ)
(See QW-301, Section IX, ASME Boiler and Pressure Vessel Code)

Weldar Mame __ Mark Com Check No.__ 23584 Stamp No.___ 34
Using WPS No.__34-050/N40-30455/1625 Rev,  Dasic__ Dale 5/22/99
the above welder is qualified for the following ranges,
Record Actual Values
Yarable Used in Qualification GQualfication Range

Process GTAW GTAW
Process Type GTAw GTAW
Backing (metal waldmetal fux etc, (QW-402) NiA Nia
Material Spec. (QW-403) UNS 21904 16 UNS 30400 T UNG 1804 to UNGS 30400
Thickness

Groove 13707 to 1. 4607 0,188 10 2. 820"

Filbef, [T Q188" to 2 800"
Niamatar

Groove 12.75" 0.0 2875 and larger

Fillet NIA 2875 and larger
Filler Metal {W-404)

Spec. No AWS (SFA) 514 SFA 14

Class ERMN:CrMo-3 ERMICMe-2

F-No. 43 43
Deposited Weld Metal Thickness

Groove_X__ Fillet__ X 1.370" to 1.480" 0.625" 10 2 920"
Postion {QWW-405) 80 BG

Weld Progression Upward Upward
Gas Type (QW-408) 93.99% Argon 59,99% Argon
Backing Gas (QW-408) _ 50.99% Argon 99% Argon 98% Argon
Electrical Charactenstics {QW-404)

Curron 60-140 amps &0 - 140 Amps

Polarity DCEN (-} DCEN (-

Guided Bend Test Resulls QW-442.2{a), WQ-262.3[a), WQ-462.3(b)
Type and Fig Mo, Result

Side Bend, Specimen 0BI0Z 3-51 Satsfaciory
Side Bend, Specimen 08102 3-52 Satisfaciony
Side Bend, Specimen 08I02.3-53 Satisfactory
Side Bend, Specimen DBI02 3-54 Satistaciony

Radiographic Test Results {QW-304 £ QW-305)
For afternative qualficatlon of groove welds by rodiography
Radiographic Results__ Accept

Flitel Weld Test Resulis |See QW-4£62 4(a). QW-4462.4(b)]
Fracture Test {Descnbe the location, nature and aize of any crack or tearng of the specimen))

Length and Percent of Defacts inches %h
Macro Test—Fusion
Appearance--Fillet Size (leg) in. X in  Convexity n, or Concavity i,

Test Conducted By_inspection Spacialists, nc.
We ceriify that the statements in this record are cofmect and that the test welds were prepared, welded and tested in accordance with the reguiremnents of

Section IX of the ASME Coce,
Organ| Johnson Controls World Sences

Date__5/22/99 By { A

{Detail of record of tests are ilustrative only and may be modified to conform to the type and nur‘gl;r of testdrbquired by the Code_)
NOTE: Any essential variables in addition to those above shall be recorded.

(12786} This form (ECOGO8) may D& obtained from ihe Oroer Dept.. ASME. 345 E. 47 S0, New York, N.r 10047




